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[0 10 0] 
[0 10 1] 



Ih*e)-r, MBP2 2^C#m1--5)5^;K:^7S:^ffit-S®A'5M*L/V^„ -^-l/T. ^^-fe 
>iJ-7 0i:j9rjc6f|l:d-fe>-9- (J5^;5:^7l^ffl§l) 3 4 ^IgWTM^ 2 2 }c#Mt-§ 

ti^mm m^) -tnit. mmo)^}ii^^^M^'^t>-^x±y^(Diim^^m^ 
•t^ziiii^x^xmmmmm^m±^^^^t.tf'^x^^o 

[0 10 3] 

> -9- 3 4 :& if ® ^Mb^ S V% & e BMt- <5 3 iD^-^M * b V^ , 
[0 10 4] 

7 0(;Dm:dlc«^>%T6fit^i2>if 3 4;&if(Z)^M^:&^v^iiM^t&ta^ii•r'5 



[0 10 2] 
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[0 10 5] 
[0 10 6] 

£:&CDj&iP2 2|^®R1Sf^^5|itt^t:3 8 2(^)#ffi (t5fSabfe;;S:d#S) it. 0 6 

F n = -K a * L n — Kb * (Ln-Xn) +C 
D * d (Xn) /dt=Kb* (Ln-Xn) . . . ^2 
[0 10 7] 

±m'V. $fetC«fitlfeLnS:k<i:. Fn : R1f ^Si'l^f*: 3 " 8 2 IC^ DS/S:*?, 

Xn I ±m<c>mw^'e^jit^-^n^ (.mm) ■!^y^'^<om^M. > a (x 

n) t : XnOD^r^^:$>ft, Ka, Kb:7N'^^iS:> Di^yi^y'if^m. 
C tyty^vh^m-r^W^^^ it^. Tnj li, 4M<Z)P3W3^'K#:3 8 2 a 
J{)^^3 8 2 dC!)e>"^a)V^'m*^S:Sl5^b, :R^*:e®{Ctt, n=l:382 a, n = 
2:382b, n = 3 :382c, n = 4:3 8 2d ^^t^fcfS) o 
[0 10 8] 

i^, Riif5b^Ptt#:3 8 2 0D#^SJ^ffi&#j^U, ■e^^'Bfc^Jg^T^^.fc-^lCaa^L/ 

Fn = -f 1 (Ln) -f 2 (Ln-Xn) +C 

D*d (Xn) /dt = f2* (Ln-Xn) . . . ^2-1 

j:iBT% fi, f zitAi^KMvx^mKmiM'r&mmr^&^o 

[0 10 9] 

M't-2>J*M:^JS:> Mm<^W.:KO:)rci^. 4M®^fiS^-fe^'i^7 0®fHe&g®X, Y 
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[0110] 

CDXYZ#|fii:^|«r®:^7^:0S:-^tl^'*lF f s X, F f s y, F f s z ilf-^o * 

fe-e:ne>a)ifiKiii»;(Z)^-:^> h^rS'^^^^ h;i/Mf s iiu, -?-®xYz#«t^i^ 

MfedS-Sr^tl-^tlMf s X, Mf s y, Mf s z il-TSo 
[0 111] 

^^nm^^^ h-H/F f b z, h^:0'®XY#il:«rl«^d9-S:-etl:?tlM 
f bx, Mf byili-Sii, ^j^C^ 3 j&f ^35tf -5 „ ' . 

[0 112] 

Ffbz= F l+F 2 -hF 3 +F4 . . . . jSiS a 

Mf bx= { (F2-F4) *dl} /2 ... ^3b 
Mf b y= { (-F 1 +F 3)' * d 2} /2 . . . ^3 c 
[0 113] 

z:(Z>J:e>{c, B1lf^5i'ffi#:3 8 2(D)te#tt#ffiS:®e^^it-nii, ^2 
^2-1) ^J:tJf^3 a}^)^e)3 c (Dg5^;?)^^3if -5^7?, m&^-^y^T 0 (K>\S!,ij 

: igfsi-fe>-9-7 0 b 7 0 dO^Pi (It^HEil) , d 2 : ^^-fe^i^? 0 a 7 
0 comm (fHl^fiBil) Srat-To 
[0 114] 

Rif 3 8 2 ^^^i-§3l&Q^4^:7l/-A3 8 1 ®J£JS>' l^-A 5 0 {C 

^•rS^i^lSS (^BISJIS, 2 0lC^t-SMS|S2 2(7)^;ffi$g®^&) X 

, LI, L2, L3, L4il. ^t\.hll<r>m%\t.. <«»C^4 ® J: e> }C;&5a 
h= (L 1+ L 2 + L 3 + L 4) /4 . . . ^4 a 
e x= (L 2-L4) /d 1 . . . ^4 b 
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0 y = (L 3 -L 1) /d 2 . , . ^4 c 

[0 115] 

f^, ^4 aOD-f^^^y fcri^0D^4 a - 1, 4 a - 2 CO V^•r4^3^)^S:ffi V^T%^V^*^ 

h=(LH-L3)./2...^4a-l 
h= (L2 + L4) /2 ...^4a-2 
[0 116] 

&MV\T^fe)c :t:J^1f-A9 Oli, ^l, ^2 (*fe»^2-l) , ^3 a, ^ 
3 b, ^.3c, ^4 a., ^4b, ^4 c &^IC, h, ex, B v^X±. Xn^ 
F f b z, Mf b X, Mf b y SrmiJ (Lnl^m^StlS) ^ifS. S 

#ICS:5^, JKAT^^WM'^L 1, L2, L3, L4*^^>Ffbz, Mfbx, M 
f b ySrJi^-rS, 
[0 117] 

e:3i^{cj£^ 2 2 jcj5^;K**^#m b i: ^o^di-fe >i?-^m'fit<^)aina i: -ifcs 

2 2{C#M'r'g>*ffiOJ®^^BiC|^i:bT^^^'&o Jt/^M»XnliJKmffi*^^S 
[0 118] 

ri»CV>-e, ^4 a, ^4 bfej:0^4 cfC^e-fe^-y-^mffiL 1, L2, L3, 
L4$:f^Ab, h, ex, eySr^^b, |lf^©^^;i/S:mVN, PBP 2 
{CoVNTFf bz, Mfbx, MF b y &^mt*§o 
[0 119] 

^>CVNT?, ^mbfeFf bz, Mfbx, Mf byi:, 6 Wi^tj-fe 3 4 
bfc0^;KiJ©-etl^tlMiJS:-r-l>^:0F fsz, Mfsx, Mfsy ii(Z)||F f e 
rrx, Mf errx, M f e r r y 5 ICtl^-o T^it)^, 
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Fferrz=Ffsz-Ffbz 
M£ e r r x=Mf s x— Mf b x 
Mf e r r y=M£ s y— Mf b y 

. . . ^ 5 

[0 12 0] 
[0 12 1] 

y h 2 6iZi5\t^Xmm^M^tL. M^lS 1 Oms e exilic, 2fe*(Z>P (TO2 
[0 12 2] 

$fe-r. s 1 0 o^cfev^Tie^-fe>i^-7 o;?)^iEmi:m^ (^ii^) ^nTv^s>^)^i5 

fe^^ypcotf^i/ h&^PlI^t* <5>ri:We>o S 1 0 OT?^^StiSii^l*JS^Tlc 

[0 12 3] 

S 1 0 OV-^^-^n^t^itS 1 0 2\,zm^. f e r r z ti'^mKDF zm 
r e f z lJgi^_tl7?> ||2 0F zff^^gF r e f z 2 7^^*>^:^)^¥(I^b, # 
^$tlSi:^l*S 10 4 {C5i», ^Mf err x jb^l^J^fCUl OMxfF^MM r 
efxlJgA±T% |^2(Z)Mx|^^#Mr e f X 27^^:^^^*^i^[I^t-^o SI 04 
X'%-^&^tl^ t^itS 1 0 6lCji», ^Mf err y :^^'|1^1C|| 1 ®My 
-fitMr e f y 1&,±X. ^ 2 CDMyl^^^tM r e f y 2?|^ti3b^^;5)^f!l^-rSo 
[0 12 4] 

SI 06 (^^V^^^S10 2, S 1 0 4CDV\"ftl./^»^) "C'^^^tlSil^liS 1 

osfcsi^j^, hUc^ i-D^y^ V hi^. siiojcji^^. ijt;yh 
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[0 12 5] 

S 1 1 O-V-^^^ti^t^litS 1 1 2}c5i*t, 0, 6ffii;i2>i?- 

3 4j3j:tKR1^^/^^'l^#;3 8 2 (J: y^b< ttRtf^^5i«^f:3 8 2®^t>^<i:=fo 

I'D) <Dtp<D<pr£<t%\>^-rM-^i!fimittnmir^tmz^. m'^'M^j^^l^. ^ 

^a©JC^(D|^^^^3t-r<2>o i^. S 1 1 OT'^^StlS^^liS 1 1 2 
[0 12 8] 

S 1 0 6*t?#^3tLSai^liS 1 1 4fCjia5i, HF f e r r z*^030F zff 
^>(iiF r e f z 3J£^_hl?> ||4 (Z) F z ff^^t F r e f z 4 7^«:^^^*>f0»Tb, # 
^Stl-Sil^ttS 1 1. 6C5ii5t, ^Mf err xi>mMi:^Mxms (D^^WMt 
e f X 3Jei^_hT% ||4 ©MxfF^fflMr e.£ x A^mtf^'^ti^mm-r^o S 1 1 6 
T^fe^jtSnSil^ttS 1 1 8{C5ii^> ^Mf err y :«)^im5^lC||3 ©Myff^ 
-fitMr e f yS5iA±V. ^4 COMy ff^^lM r e f y 4 7^^:^^^;^)^WilT•r So 
[0 12 7] 

S 1 1 8T?#3tStl<5ii^«S 1 2 OfCii*^, 6 f||:*'fe 3 4 ^^lESi: WJ 
't?>t^lZ^ S114, S116, S 1 1 8©VN-m*^T?^^3tlSiltttS 1 
22tc3i», 6ffl:triz>-9-3 4 ic^mj&ifoDMS;^)^^CfeiiWSi-Si:^lc, ^ 

[0 12 8] 

s 1 1 4J^)^e) s 1 1 80Dv^1*tl5^)^T'W^$4^•s^:^^±, 6iit;fji2>if 3 4 
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[0 12 9] 

^iz&^m^m:Kmmbxm^^^. zzx% r^Mbj tit. ^o^x%t^<. 

^i:;b>e>, S 1 1 2®iRfiTMIIfc-^&feo 

[0 13 0] 

S 1 1 4:^)^5)3 1 1 ST'^M^tl -5113^^ tJ«||4CDfF#'fiil^, -e^H^ 
lCj:oT^Jt§4lSfi=^ISH*^. S 1 0 25b^e>S 1 0 6 T'@M^tlSll 1 ^ <fcr)« 

[0 13 1] 

s 1 2 2 X Gm:b± 2/ 3 4 i)mwtm:&^tir:L hi ^ it. iBffHbfc^^e«r 

m:hizf^^. ^fi-fe>if7 O0ffi:^;5^l^e>^i^Stl:feJ*M:*^^M■r^i:^^c, # 

[0 13 2] 

6iit:^7-fe>-9'3 4(Z)^ffiMfcitiit-4xii> ^i^j^j^ffi^T-rsjb^ej-efeSo 

[0133] 

*fc> S102J^)^e>S106fe4:t)«S114 3^)^bSll 8^CSV^T> ^&n- 

^iiilCj:»;^4?)fc3@lt^M^i:bi^bT%mv>o ^fe, S 1 1 4*^e> S 1 1 8-^^ 

b b,^ii7i/ h'fitS:igl::&'fitili:bi^bT 6$|:^7-fe>-9-3 4 
3^)^Mm*^=S*^WJ•t-5i:^^CUT%^V^, Se>lC, S102:^^^S106fej:tJ^ 
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[0134] 

S3®ieii®?^]^ic;fev%Ti±_Lia(Z)^<, B.mmi8, 2ot&m22(Dmm 

3gcr)KJCSB@$tlferaitf5K5iffi#:3 8 2 ©P^SSJC^tt ^jtl, MB9tl51 8, 2 0 

'I4f^t3 8 2^c^DS^&.i:^5:^;Fn&8Bxa•r'5^T';^S:Mv^, ^fii-fevi^-T 0 0 
ffi:^^Ln^cS■i^v^TMalS2 2{c#fflf -s^^ijFf b z .(|&ii[«f:^it[rfc^M"ts 

*^^) , Mfbx, Mfby (#&tt«IlCtt^"tSiWflliy ©^-^ > h^rS-) & 

1 & JC#^? S -ti: S r ;b«-5rig S o 
[0 13 5] 

yir!^mri(D^'yj-^ii. "tnhic^hx M^rj jcifi^j $ ti -5 a' ^iS: k a © /i i: 

[0 13 6] 

S e> {C, :r ^if ->'1 9 0 IC J: o T ^Jf^ A0^fi:X n S ^ i: J: o TlSf 

[0 13 7] 

M^mmiQ, 2otM.m2 2<Dmmm<DmK. mmn:^^^ h^mmir^ 
mmi)-'^M.^2 2K.f^m-t?>mBLi:^^'rmi3-k^\:^&em:tf^y^ cm2<om 
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[0 13 8] 

^fi-fe^i?-? O0Dffi^A^e)#ffi3tisj5^^b5yi: eni^j^^i^a 4(Dffiij 

ferrx, Mferr y {C^t5V\T^^i2 7 0 fecfct>* 6ffi;tf-fe>-9-3 4^ 
[0 13 9] 

Sa *fc6f|l^:tJ•fe>-^^3 4 3?)^iE^i:ga^iT§tifci:^«6fil>fj-fe>-!?-3 4<z)m 

Jc^lS"t S r i: jb^ Wig i: 3& S o 
[0 14 0] 

t S:#bT^t-) S:Mv>T%^v%, Bp-fe, hst, 0 s t x, dsty^^^MM 

h s t = (X 1 +X2 +X3 +X4) /4 ...^6a 
0 s t x= (X2 -X4) /d 1 ...^6b 
e s t y= (X3 -X 1) /d 2 ...3^6c 

X 1 +X3 -X2 -X4 = 0 ....^7 
[0 14 1] 

■eLT, ^1, ^2 (^2-1) , ^3a, ^3b, ^3c, ^4 a, ^4b 
, ^4 SJ:tJJ^6a. ^6b, ^6cS:liJC, ^8 (b) IC:^1-*P<, >t:f 
"if-AQOlt, h, e x^J;t>*0 y ^A:^7> hst, e s t x, Qsty^^M 
A. Ffbz, Mfbx, Mf b y &ffi:^Ji:t-'5^7-Vl/ (A:^mmi^^7'J^) ^ 
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[0 14 2] 

i^, z.0^m^. -^mAii^i^m^t^ ^mtt^^^, ^2®j:e>ic 

mm'&.ii^^iLVX\^^lL. d (Xl)/dt:d (X2)/'dt:d (X3)/ 

dt : d (X4) /dtcD^ii, ia»§4'^M®*ti^K:M*3 ^T. m.^m\^ (.M^Hf^m 

(LI) /dt : d (L2) /dt :*d (L3) /dt : d (L4) /d t ®lt 
^e>UT%^l^:&V^=fe(Z)T'fe§ (fib. 3^12— 1 &ffiVNfe^-^tCli, ^ilS^^;& 

[0 14 3] 

[0 14 4] 

nil oli, z.<o%m(Dm4.(Dmm<Dm'm\z^hm'^M'W}ni}r<v v^^t^'to^m 

[0145]' 

^4 oD||^g<D^B^cfev^Tu, 01 0 ^133 iiMj:b-rmi0.9e)/?)^"^$n<^ Ritf 

4^3*^^*: 3 8 2<?)iB«$:, ® 3 IC:^1-^I^M;&^^ 4 5 Itit'lrt^&KlIlIiKSiirfe*)®"?? 

^i©^M®?^ii(Z)ii^tc^^pr^e5^ia^^m^Sibfe^ii-efe5®T% 

[0 14 6] 

3 3 £l5iE#2 0 0 2 - 3 0 4 8 9 3 0 
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[0 14 7] 
[0 14 8] 

Bit^/^3itt#^ 3 8 2 ( 3 8 2 a , 3 8 2 b, 3 8 2 c ) ICi: oTJ^^^tl-SH:^ 

t 

b, 7 0 c S:iJB-r'g)<fce)Cl^feo 
[0149] 

^&-fe>'9-7 o<z)MiJc*«3M-e*sri:3^)^e>, ^fii2>iJ-7 0(^>ms&^^ ( 

^t:^!^. ttflSbTS: 3 lis {CO V^T|?^M;^7^^t^ (^ffi) "fS ^ nTfgtf&^o 
[0 15 0] 

>-9-7 ocDMIS:id;> «/M5li^-??feoT%J5iy So -fib, ^(Dm^itmB.:f3<Dtp ■ 

[0151] 
[0 15 2] 

3 4 ttJ|iE# 2002-3048930 



^ |^#2 0 0 1 -4 0 1 4 g 1 

[0 15 3] 

^i^3a2^msm.m±) tzmuv. ^^x^mmi 2 0KM^s>B.m2 2 

[0 15 4] 

^ffi-fe>if 7 0 1 iizfV"- h4^^7 0 2(3DraC#^$tlT^BE'fe>-!f 7 0 1 

7 0 4*>e>^yms:fi, mm:^-v h 2 eitzm^ti^o ^^^y^^^^i oit/\^t? 
y^i 0 6mzm.mK. mn-tM. mm^t\>^^m\^iz:um^n^o 

[0 15 5] 

-::^mzmm<Di^^m^mmn^y h(D^m<^^i^mz^mm^i£<Dm^mm% 

[0 15 6] 

f^&, mG(Dmm(Dj^mizi5\,^x. ^u-^y^)-! 0(Dmumitmi4:j,zB-t^t> 

fCbTt)Sv^„ fiP"^, ^fi-fe>iJ-7 0«, mm-t^2m<D?inV<^^ii^3 8 2-k 
m^^y-^i 0<DmBit. TO^[^#'K#:3 8 2®«tM'fcoT%mv^o 3^ 
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o 

[0 15 7] 
[0 15 8] 

ll7®||S6®?^^(CfeV>Ttt, 6iilr;fj-fe>1?-3 4 4 M(D Riit*^§^'f£ 

^3 8 2®^tl-€'tl(C^'e-fe>"9-7 0 OBSf-'S) irdJCbjfea M 

oT, ll7(Z>||m<Z>?^]^lCfeV>T%, ^fei2>-9-7 0(3DSa^J^:&'?4ft>tlSi:^ 
IC. ^^■fe>'9-7 O0ffi;«jjb>e>lij£$tlSJ5|eM:dCDa5t*^tI1^rL:::ivy h2 6lC3ltie> 

^ig®?^S|-eii7tC2^4^>'L/-A3 8 1 t^^mcOVy^ 3 2 H^^T^m^M^JV 
[0 15 9] 

[0 16 0] 

mm^mmiz-t^ tmz. ^m(Dm^M^tizitm:f3x&^o 

[0161] 

e«!oT, ^2<Z)/t^^-^Jf (Ka, Kb, D) Sr^t^i: LTMe) i:, JiSSbfc 
MII^#'[^fe^VN«M^^'ft;fCJ;oT^&'fe>i?-7 0 S:fflV>fcJ5^H:d(Z)li^ 

m) izmmtf^^i:>^o 

[0 16 2] 
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[0 16 3] 

®ll^60?^^^cfev^TRM4^3^ffi#:3 8 2-^^fe-fe>i?-7 0;&if<D^MbfeSvMi 
6t|^^>-l?-3 4dDM^^^B^IlTt-'5 J:e>fCLTV>S;5)S, :S 8 ®|l5g®?^M{C 
* feV^Ttt, ^:nfcl*SfJC; $ ejJC7tt>^^K a, K b ^ 3f > ^^^ISCD S:3^t- 
^im^«A^e>*)Riif^/ts^'ffi^3 8 2(Z)^>fb^ifS: j:y3^sm< ga^^fsie^ 

[0 16 4] 

, ^SV^tt71^:J^-^5^^aS:iEfll^c:^^^)Sr i:A^'t?^:&v^^•^^cM^S:bT:r:/if- 
¥10^) lc|B^$tiTv%-So 
[0 16 5] 

Mfcmt--S;r:/-lf-A. :B:#:fi5tcij;:&0MiiJJei::4-:/1f-A'l 0 0 R, i5^X^^ 

}C$>oTl*R, LS:#!if&bTlJi^f -5c 
[0 16 6] 

iiiJS5e-:fif-/11 0 Oicii, 6f||;tj-fe>iJ-3 4(^ffi:*7<Z)c^<0> ^ft-fei^i?-? 0 



3 7 



ffiiflE^ 2002-3048930 



^^2 0 0 1-4 0 1 4 9 1 



iJ^^m^^tl^. ^Stfyiomfon^sm^^F f b z, Mf bx, Mf bylC^ 
iSi-SF f sz, Mfsx, Mfs y3b^A:ilStlSi:^^fC. ^4 tlS, 
R1^^i^#tt#:3 8 2 Sr^^-rSjS^fi^^J^^ 8 1 ®J£;S:7 A 5 0 tcM 

[0 16 7] 

f^, h, ex, ey\t. ^4 ^MV^TTO^^5¥'S^3 8 2 0$i«^^Ln (^fil 

i2>-t?-7 0{cj;oT^ffisti7^«) *^e)#msti^o 

[0 1 6 is] 

V^fe|BI^A•^:;^-^^i:LTA:^^!I^CKa/^»y h> Kb;\yhiSJ:XJ^^y}dyifm. 

&^ltm»J, m^m:^?i:bTi&fBbfe3fi[:^j^:^F f b zy\^i/ h, MfbxA^y 

h , M f b y 7^ »y h & ffi:iji--5 o 

[0 1 6 9] 

ffiiJtft^#l<3Dfi^ffi:^jF f b z/N^y h, Mf bxyN>yh, M f b y h li^lP 
m^mi 0 Zizmbtl. ^c:-e6ffi:^jiz>-9-m;t7F f s z, Mfsx, Mf s y 
i)'^MM'^nXm:f3m^WiMF ferrz, Mferrx, Mferr y*f#ffl^ 

i, tm^/'^^:^-^mm^izAi3-^n^o m^,«^^%^^ffi^is:z (t) ^ 

, est .x, 0 s t y®|g^'fit"t?&-5fi^5fc^M'ISh s t h, e s t xA^; h 
, e s t yA^y h&#ffi*r-5. 
[0 17 0] 

rcDJ:e)lc> J^/;S:5r^if-.''<l 0 0l±, ^2 •T?fflv^&4^SA°^^ (Ka, 
Kb, D) ^gi&IH^U ^tl^C^^V^T^3 feJ:rJ«^4-e^ffiSnSMS:#ffi 

[0171] 

C1Z:T% 8f||ij-fe>i?-3 4>^)^iES^Ci&#L,TV^§^-^, 
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^ ^4t2.0 0 1 -4 0 1 4 9 1 ^ 

ii, Ai7#:*^e>*i!?)6>tl«54^M^i§:z (t) t.m:bm^mmF t e r T z, Mf 
errx, M f e r r y {C^^V%T/"?:t^^tS:K a , K b itJ^^V tf^^f^lgCD 

* [0172] 
[0 17 3] 

^^Bn^m^i^s 8 2^^^*^^^^'rso piiifJb^sfffi^s s 2*^3^ms*ifeii 

zzxit^(Dy^ir^mmi^x^m-t^o 

[0 17 4] 

S 2 0 2'^#^§tiSi:^«S 2 0 4JC5i«t, A^^-;5r, fiPt>, /t:H^!gltK 

immmmthxm^-^^. ±rc. _hiBb;t7^^* (Rif2t^§iffi#3 s 2)5)^ifa 

JC3^i^$tifei:^}ci Jc-fey h^tiS^^^') ^OlcU-fe^y h^TSo 
[0 17 5] 

fi6:&, S 2 0 2T?i?^S4x5ii^«S 2 0 Sfcii^i, >'1^y T ^y ::^SISlc|B'^b 
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